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DESIGN:
We surveyed primary care physicians about colorectal cancer screening practices, beliefs, and intentions. At least 1 physician responded in 318 of 413 (77%) primary care practices that were affiliated with a managed care organization offering a mailed FOBT program for patients aged 50 years. Of these 318 practices, 212 (67%) had 602 FOBT+ patients from August through November 1998. We studied 184 (87%) of these 212 practices with 490 FOBT+ patients after excluding those judged ineligible for a CDE or without demographic data. Three months after notification of the FOBT+ result, physicians were asked on audit forms if they had ordered CDEs for study patients. Patient-and physicianpredictors of ordering CDEs were identified using logistic regression.
MEASUREMENTS AND MAIN RESULTS:
A CDE was ordered for only 69.5% of 490 FOBT+ patients. After adjustment, women were less likely to have had CDE initiated than men (adjusted odds, 0.66; confidence interval, 0.44 to 0.97). Physician survey responses indicating intermediate or high intention to evaluate a FOBT+ patient with a CDE were associated with nearly 2-fold greater adjusted odds of actually initiating a CDE in this circumstance versus physicians with a low intention.
D
espite randomized controlled trial evidence of a significant mortality reduction from periodic fecal occult blood test (FOBT) screening and complete diagnostic evaluation of the colon (CDE) for persons with an abnormal FOBT result, 1±3 colorectal cancer caused the death of 28,066 men and 28,614 women in 1999. 4 Annual or biennial FOBT screening also has been shown to reduce the incidence of colorectal cancer. 5 Sadly, the realization of the potential benefits of FOBT screening has been thwarted by poor use of this colorectal screening approach. In a national sample of persons eligible for FOBT screening in 1997, researchers from the Centers for Disease Control and Prevention reported that less than one fifth completed a FOBT. 6 In 1 survey, only 51% of primary care physicians replied that they would recommend a colonoscopy to patients with a positive colon cancer screening test result. 7 These data suggest that efforts to reduce the burden of colorectal cancer should address not only underutilization of FOBT screening but also the use of CDE after a positive FOBT. According to expert guidelines, CDE should include either a colonoscopy or a flexible sigmoidoscopy plus double-contrast barium enema. 8, 9 Survey data from physicians can be helpful in distinguishing a group of providers who are less likely to obtain colorectal cancer screening tests. In an earlier study, we found that board certification, longer time in practice (i.e., >10 years), stronger belief in the efficacy of CDE, lower concern about CDE-related costs, and belief that CDE is standard practice were positively associated with physician intention to recommend CDE after a positive FOBT. 10 This study examines the association of physician intention to recommend a CDE, other physician-related beliefs, practicerelated factors, and patient characteristics with primary care physician actually ordering a CDE for a patient with a positive FOBT.
METHODS

Primary Care Practice Eligibility and Recruitment
Eligible primary care practices were located in southeastern Pennsylvania and southern New Jersey, treated patients enrolled in a large managed care organization (MCO), and had at least 3 such MCO-enrolled patients with a positive FOBT from January 1, 1994 through June 30, 1996 . The patients were identified through the MCO's colorectal cancer screening program that annually sent a set of 3 FOBT cards to enrollees aged 50 years. A central laboratory tested the cards and notified the patient that the results were available through his or her provider. Of 584 eligible primary care practices, 413 (71%) practices cooperated with our study. 
Survey on Fecal Occult Blood Testing and Complete Diagnostic Evaluation of the Colon
Survey Administration and Response
In the spring and summer of 1998, a survey on colorectal cancer screening and CDE was administered to 776 primary care physicians in the 413 eligible practices that consented to participate. One or more physicians (N = 470; 61%) in 318 (77%) of these practices completed the survey either by mail (n = 357) or phone interview (n = 113). On average, we had 1 physician respond per practice. The respondents and nonrespondents were compared regarding administrative arrangement (solo vs group practice), geographic location (Pa vs NJ), median physician age, proportion of male practitioners, median years in medical practice, and proportion of board-certified physicians. The only significant difference was that more solo than group practices responded (P < .001).
Of the 318 surveyed practices, 212 (67%) had at least 1 patient with a positive FOBT in the colorectal cancer screening program during the study timeframe from August to mid-November 1998. Those practices with a positive FOBT differed significantly only by practice type, with more group than solo practices having such patients (P < .001). These 212 practices had 602 patients with a positive FOBT. We then excluded patients with a CDE procedure within the previous 3 years (n = 46), a medical condition that the provider said contraindicated CDE (n = 9), or who left or were unknown to the practice (n = 6). Of the remaining 530 patients, 50 were excluded because they had no demographic data (i.e., gender and age). No racial-ethnic data were available. Our final study sample involved 184 practices (87% of practices with a positive FOBT) with a total of 490 patients who had a positive FOBT.
Data on Patient Characteristics and CDE Recommendation
After a positive FOBT result for a patient in a study practice, we asked providers to complete a chart audit form that inquired about follow-up procedures that were recommended, ordered, and/or performed within 180 days after the patient's FOBT+ result date. We considered a report of CDE recommendation as evidence of ordering the test. We also inspected MCO administrative claims data to ascertain whether the patient had received a colonoscopy during the defined timeframe. If the test had been done, we considered this as evidence that the physician had ordered the test. These data sources also were used to identify patients who did not need a follow-up CDE because of a recent evaluation. Providers were another source of information about ineligibility for CDE. Details on the assessment of CDE from chart audit and administrative data are reported elsewhere. 13 
Study Variables
Our dependent variable represented a physician having ordered a CDE that includes either colonoscopy or flexible sigmoidoscopy with a double-contrast barium enema. Because the MCO administrative data only linked a patient to a practice but not to his or her physician, we averaged physician responses within each practice to create practice-level measures. We developed 5 scales from survey responses to physician perceptions of FOBT screening and CDE using a principal components factor analysis with varimax rotation. These scales addressed: uncertainty about recommending CDE (4 items, a = 0.87); belief that CDE-related costs may affect utilization (2 items, a = 0.79); concern about patient CDE-related discomfort and nonadherence (2 items, a = 0.84); belief in the benefit of FOBT screening (2 items, a = 0.86); and belief that CDE requires substantial physician and patient time (2 items, a = 0.87). Details of the creation of these scales have been previously reported. 12 For several practice-level variables, we created logical categorical variables, such as dividing continuous measures at the median. We categorized patient age into quartiles for analysis. 
Analyses
Univariate associations of patient-, physician-, and practice-level variables to the outcome variable, CDE ordered for an eligible patient with a positive FOBT, were estimated in separate models using the generalized estimating equations approach to account for clustering of patients within practices. For variables with more than 2 response categories, we report an overall P value from the generalized score test. We estimated separate multivariable models using the generalized estimating equations approach for covariates in 5 categories of variables: practice characteristics, physician background and experience, physician knowledge and belief representations, physician social support and influence, and patient characteristics. The final multivariable model considered only variables from these 5 categories that were at least weakly associated with outcome (P .35). We then used a backward stepwise procedure that eliminated covariates if P > .05, with the exception of retaining all patient and physician demographic variables. We also estimated logistic models with interactions involving main effects from the final model.
RESULTS
Of the 184 primary care practices, most were group practices and not affiliated with an integrated medical care delivery system (Table 1) . Physicians in these practices were primarily men, white, and board certified. Not shown, the median age and years in practice of responding physicians across study practices were 45.5 years and 18.5 years, respectively. Responding physicians had generally seen 3 or more colorectal cancer patients and 10 or more patients with colorectal polyps in the prior year. More than half had patients who were diagnosed with colorectal cancer or polyps as a result of FOBT screening. Most respondents held favorable views of FOBT screening and CDE. However, many were concerned about patient adherence to obtaining a CDE, the amount of physician and patient time required for CDE, and physician accountability for CDE results. Over one third of the responses from study practices questioned the value of CDE in detecting colorectal cancer and polyps. Perceived social support and influence relative to CDE was high among practice physicians. Importantly, only about one quarter of responding physicians indicated that their intention to recommend CDE was high.
Of 490 patients with an FOBT+ result in study practices, a CDE was ordered for 341 (69.5%). Few provider or practice characteristics were associated with a physician ordering a CDE for a patient with a positive FOBT ( Table 1) . Patients of solo practitioners were somewhat less likely to have a CDE ordered, but this was not statistically significant. CDE was actually ordered for only 59% of patients with a positive FOBT in practices where the provider(s) had previously evidenced a low intention to order a CDE on the survey compared with approximately 70% of patients in practices with moderate or high intention. As shown on Table 2 , bivariate associations of patient characteristics with an initiated CDE showed that a lower proportion of women had this test ordered than men, but this difference was not statistically significant.
The multivariate models include type of practice (solo vs group), median physician age in practice, proportion of board-certified physicians in practice, patient age, patient gender, physician belief that FOBT screening identifies colon cancer in most affected patients, and level of intention to order complete diagnostic evaluation of the colon in a patient with a positive FOBT. In the adjusted analysis, women had 34% lower adjusted odds of having a CDE initiated than men (Table 3) . Practices with physicians with moderate or high intention to order CDE had 87% and 97% higher adjusted odds, respectively, of reporting that they actually ordered a CDE than physicians in practices that had a low intention to pursue a FOBT+ result with a CDE.
DISCUSSION
Our study finds that primary care physicians initiated a complete evaluation of the colon for a disturbingly low proportion of patients with a positive FOBT. Only 70% of approximately 500 patients with a positive FOBT had CDE ordered or performed even after excluding patients with a CDE within 3 years or with medical conditions contraindicating a CDE. Similarly, Shields et al. reported that only 59% of 940 patients with a positive FOBT test at Beth Israel Hospital in Boston had a follow-up CDE performed. 14 These empiric data support experts' worries that FOBT screening for colorectal cancer might be compromised by poor rates of evaluating patients with an abnormal screening test. 15 We examined 3 categories of factors in relation to physician initiation of a CDE for patients with a positive FOBT, including patient characteristics, physician and practice characteristics, and physician knowledge and attitudes regarding FOBT screening and CDE. The strongest associations were observed for patient gender and physician intention to order CDE. Women were one third less likely than men to have had a CDE initiated by their primary care physicians. In the Beth Israel study, women with a positive FOBT also were significantly less likely than their male counterparts to have had any type of colon evaluation.
14 Poor follow-up of abnormal FOBT testing may play a role in women's increased risk of being diagnosed with late-stage colon cancer compared to that of men. 16 Other research has found that women often think that they have a lower risk of colon cancer than men and that women with a family history of breast cancer tend to dismiss colon cancer as a risk to their own health. 17, 18 In the Shields study, refusal of follow up testing was similar by gender, but the number of refusers was small (n = 37).
14 Our analysis focuses on the physician side of the equation since we examined physician reports of initiating a CDE instead of patient compliance. Other studies have focused on physician recommendations to women about colon cancer screening and yield contradictory results. Mandelson et al. reported that only 58% of 931 women in a large managed care plan said that their physicians encouraged them to comply with colorectal cancer screening. 19 In that study, physician encouragement to have colorectal cancer screening was associated with a 12-fold increase in the odds of a woman having been screened for colorectal cancer with a FOBT (odds ratio, 12.7; 95% confidence interval, 6.6 to 24.4). However, other researchers reported that study internists recommended colon cancer screening to most of their female patients and even were recommending it at too young an age (i.e., under 50 without an increased risk). 20 If there is a gender gap in physicians' colon cancer screening practices, the reasons for it are unclear. Most physicians in our study did not supply us with a reason why CDE was not performed. When a reason was offered, they generally indicated that the patient ate foods that could have produced a falsepositive FOBT or took medications such as aspirin that could have caused gastrointestional bleeding. These reasons do not appear to be gender specific. It is possible that physicians also harbor a mistaken view that women are less likely to have colorectal cancer than men. However, the medical literature offers many examples of physicians being less aggressive in their management of * Responses on a 6-point Likert scale from strongly disagree to strongly agree. P value determined from univariate logistic model with GEE (see Methods) to account for clustering of patients within practices. y Overall P value from Type 3 Generalized Score Test with generalized estimating equations (see Methods). CDE = colonoscopy or flexible sigmoidoscopy plus barium enema. the same condition in women compared with men. In response to scenarios representing patients with chest pain, Schulman et al. found that the adjusted odds of physicians responding that they would refer a patient for cardiac catheterization were 40% lower for female than for male patients. 21 Despite documented coronary artery disease, women also appear to be less likely to receive preventive cardiology services after stress testing. 22 Other examples of gender inequities in care include access to antiretroviral therapy for persons with HIV disease 23, 24 and admission to substance abuse treatment. 25 These examples of gender differentials in health care reinforce the need for further research into differences in CDE by gender. A moderate or high physician level of intention to order CDE for patients with a positive FOBT as assessed by our prior survey was associated with nearly 2-fold higher adjusted odds of actually ordering CDE compared with a low intention level. The level of intention was assessed by questions to scenarios such as whether a CDE would be ordered for a patient with only 1 of 3 slides testing positive for blood. Therefore, a lower intention level might reflect poor knowledge about FOBT screening as well as biases about the performance characteristics of this test. Pignone et al. recently reported that the positive predictive value of a positive FOBT from several large trials was only 8% to 18%. 26 Some physicians might mistakenly believe that such a poor performance characteristic would mean that they could dismiss this result despite the evidence that FOBT screening with CDE reduces the risk of death from colorectal cancer. 1±3 Survey data such as those obtained at our study baseline could be helpful in distinguishing a group of providers who are less likely to obtain screening tests and who might benefit from educational programs about this topic. Specific educational interventions such as information framing have been used to modify physician intention to obtain other preventive treatments. 27 Initiation of complete diagnostic evaluation of the colon did not differ by the gender makeup of the practice. However, we did not have any all-female physician practices in our study. Borum reported that female residents did more rectal examinations and fecal occult blood testing in their female patients than did male residents. 28 On the other hand, female physicians might be more uncomfortable about doing these tests on their male patients. We also did not find differences in CDE rates according to whether the practice was group or solo. Solo practitioners might have less exposure to other physicians and might not adopt colorectal cancer screening approaches as readily. In other diseases such as hepatitis C, greater practice-level experience with this condition appears to prompt physicians to screen for the disease. 29 Physician gender and type of practice deserve further assessment in regard to CDE. Our analysis has several limitations. We did not have information about patient racial/ethnic characteristics to examine the association of this important patient factor. We studied physicians in only 1 large HMO, but our results are similar to those of the Shields' study in Boston. Our outcome was whether a physician ordered a CDE and not actual completion. The latter outcome likely reflects not only physician-but also patient-related responsibility for completing a CDE. Further, we linked a patient to a practice and not to his or her own physician within the practice. However, averaging characteristics of physicians within a practice has been used in other practice-based intervention studies. In a study of menorrhagia, practicelevel data were used to evaluate an academic detailing approach promoting referral for female patients with menorrhagia. 30 We postulate that there may be a``practice culture'' that makes care delivered by providers in 1 practice more similar than that of providers in different practices.
The deficiency in follow-up assessments for FOBT+ patients that we observed was substantial, but inadequate follow-up is not unique to FOBT screening. If we assume that all the patients in our study actually received the ordered CDE, it would leave 30% who did not have their FOBT result investigated. By comparison, in a Reference groups: solo physician practice, median physician age in practice <45.5 years, <100% board-certified physicians in practice, patient age <60 years, male FOBT+ patient, belief that FOBT screening identifies colon cancer for less than the majority of patients, low intention to order complete diagnostic evaluation of the colon.
Pittsburgh-based study of women with an abnormal Pap test, 36% were overdue for obtaining follow-up testing that had been ordered, and in a Detroit study of further testing for women with abnormal mammograms, 18% had inadequate follow-up. 31, 32 Fecal occult blood test±based colorectal cancer screening can only be effective if patients with a positive result have an appropriate subsequent evaluation. Many patients may not be receiving the indicated CDE after a positive FOBT. Female patients may be especially unlikely to have a CDE ordered. Moreover, physicians who say they do not intend to order a CDE are frequently true to their word in actual practice and should be targeted in efforts to improve colorectal cancer screening. Our data suggest many opportunities for future research on this topic, including educational interventions for physicians, 33 assessment of physicians' attitudes toward CDE in women with positive FOBT, and exploration of the patient's role in limited CDE initiation.
